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Commercial Aviation 

Has These Essential Requirements 

1. Safety and Dependability. 

2. Comfort and Capacity. 

3. Speed and Endurance. 

These attributes ' are built into 
every Martin airplane. 

T/te Martin 12 Passenger Airplane 

Will dominate the commercial 
field just as the MARTIN 
BOMBER has demonstrated its 
military supremacy. 

THE GLENN L. MARTIN COMPANY 
CLEVELAND 
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VoUGHT 

Announcing the VOUGHT VE*10 3-pIace Flying-Boat 



^ A Flying-Boat of VOUGHT Design, Performance 
and Quality. 

d Procurable at a Reasonable Price and of Assured 
Low Operating Cost. 

^ Performances and Factor of Safety Guaranteed. 


CHANCE M. VOUGHT 

Webster and 7th Avenues Long Island City, N. Y. 
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ROLLS-ROYCE 


THE FUTURE OF FLYING 
DEPENDS ON RELIABILITY 

THE FOLLOWING NOTABLE PERFORMANCES STAND TO THE CREDIT OF 

ROLLS-ROYCE 

AERO-ENGINES 

(1) The Bnt end caly direct ATLANTIC FLIGHT by eeropUne. 

VicJce»-Viiny bomber with ROLLS-ROYCE En(ine> 

Q) The only two flichu from ENGLAND TO INDIA. Hendley- 

Peae meehiDee with ROLLS-ROYCE Entines 

(3) The only aighl from ENGLAND TO CONSTANTINOPLE 

under wer conditione. Heodley-Pege with ROLL^ROYCE Engines 

(4) All pUnce used in the LONDON-PARIS COURIER AIR SER- 
VICE, inetituted by the Britieh Govenunoot to carry Minietere. 

OAciale and Despatebee to end from the PEACE CCmFER- 

FERENCE. were fitted with ROLLS-ROYCE Enginea 

(5) The only machine to fly over London with 40 peeeepgera- Hand- 

ley-Page with ROLLS-ROYCE Engines 

(6) In precttcally every eucce— ful long-dietance bominng reid Into 
Germany carried out by the BRITISH ROYAL AIR FORCE. 

planee were uaed. fitted with ROLLS-ROYCE Enginee 

ROLLS-ROYCE aero engines like ROLLS-ROYCE cars 
THE BEST IN THE WORLD 

ROLLS-ROYCE 


15 BROAD STREET. NEW YORK 
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In Addition to Military and Sporting Requirempnia 

The Aeromarine Plane & Motor Company 

Will Specialize in the Development and Prndiietinn 
of 

Commercial Airplanes and Motors 

for 

The Transportation of Passengers and Freight 


206 


, VIATIOl 


Oclolxrr 1, 1919 



Walnut has been demonstrated as the best 
wood for airplane propellers. Govern- 
ment tests have shown that it is strong, 
stiff, light and will withstand great shocks. 


Hartzell Walnut Propellers are made 
from carefully selected stock obtained 
from the choicest walnut districts in the 
United States. For fifteen years we have 
been dealing exclusively with this wood. 


Hartzell Walnut Propellers are made 
with accurate, up-to-date machinery and 
with painstaking care. 


Our Kngineering Department is ready at 
all times to co-operate with manufacturers 
in the designing of special propellers. 


HARTZELL WALNUT PROPELLER COMPANY 
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AIRPLANES 

Ready for Immediate Delivery 

Genuine Canadian Training Planes with ninety 
horsepower motors. Tested and approved by Lieu- 
tenant Colonel ff’. G. Barker, the famous Ace of Aces. 

The Interallied Aircraft Corporation is able to deliver a limited 
number of these “ Canucks ” ready for delivery at prices from 
$2,6oo to $3,000. 

These machines are excellently suited for passenger carrying, 
aerial advertising and sport fiyin 

This is part of the nation wide campaign of the Interallied Air- 
craft Corporation to place Aviation on a firm business foundation. 


INTERALLIED AIRCRAFT CORPORATION 
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ITire, Phone or Write for Information 

185 MADISON AVENUE, NEW YORK CITY 

Mam; Hill 6689 
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FARMAN 


AEROPLANES 

BILLANCOURT, FRANCE 



H. & M. Farman have been the recognized leaders of the aeroplane industry 
in France since 1907. 


Over 15,000 pilots have flown FARMAN aeroplanes 
H. & M. FarmAn were the first in the field in the construction of commercial 
aeroplanes with the famous 14 passenger FARMAN "Goliath", making 
regular trips between Paris, London and Brussels. 

The “Goliath” bi-motor, 14 passenger (or freighted 
The “Limousine” bi-motor, 6 passenger (or freighter) 

The “Tourabout” single motor, 3 passenger 
The Training Plane — single motor, two passenger 
All planes assembled, tested and delivered, ready for flight. New York City. 
ReprtMented in America by 

W. WALLACE KELLETT 

1 West 34th Street 


New York City 




Aeroplane crankshafts 

WYMAN-GORDON COMPANY 

**The Crankshaft Makers” 

Worcester, Masg. Cleveland, Ohio 
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Note the anguiar cmiact of ball tvicK race- 
tvayi. Both racial ami thrust loads combine 
and are carried throttgh the axis of each ball. 
Bolls are always free to roll unlh practically no 
friction. No wedging. No cramping. No 
binding. 


F reedom from wedging, cramping and binding of rolling 
elements eliminates excessive wear in New Departure Ball 
Bearings. No matter ft'om what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 

Bearings which are made adjustable to “take up'’ for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 

Brinoli Conn. 474 Detroit, Mich. 


New 
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I N the present issue there are presented to the reader 
a number of docaments, verbal and pictorial, which 
furnish food for considerable thought to those con- 
cerned with the development of American aeronautics. 

Perhaps the moat striking of these is the iUustration 
on the cover, which shows the first merchant Zeppelin 
built aincG the signing of the armistice. With accom- 
modations for thirty-five passengers and a maximum 
speed of 75 m. p. h., this ship is used on a daily service 
between Berlin and Friedrichshafen. Thus Germany, 
beaten in the field and forced to sign a humUlating and 
onerous peace, gives tbe victorious Allies an object les- 
son with regard to the commercial utilization of air- 
ships. 

Elsewhere in this issue are shown a set of pictures 
illustrating some of Germany's last efforts in the field 
of military aviation and which are of interest mainly 
because they prove that our late enemies did not stand- 
ardize their military airplanes to such extent as it was 
generally assumed. Now that the peace treaty forbids 
Germany from maintaining an air force, all German 
aeronautical efforts are concentrated in the development 
of air transport; and the magnitude of the effort fur- 
nished may be gathered from the fact that at the 
present time thirteen airplane lines for tbe carriage of 
paasengeTS, goods and mail are in operation, while six 
additional lines are projected. Some of these services 
have been run since February last — which makes one 
think that Germany, expecting to be stripped of her 
air force, turned her attention to the development of 
air transport as soon as tbe Armistice was signed. 

Tbe provisions of the British aircraft competition, 
which are also printed in this issue, afford on the other 
hand an instance how Great Britain intends to develop 
a standard of safety and reliability in commercial avia- 
tion. Some of these requirements seem extremely di£B- 
cult to fulfill ; but the science of aeronautics is making 
such extraordinary strides that by next spring these 
difficulties undoubtedly will have been overcome. 

How the United States proposes to encourage and 
assist the development of commercial aircraft is un- 
fortunately still an unknown quantify. 

Tbe Avielte 

News is reaching us both from France and Germany, 
of reawakened interest in so-called “ aviettes " or air- 
planes driven by man-power, 

In France Poulain has succeeded in making a flight 
of 12 metres upon a flying bicycle. In Germany a 
machine of 45 feet span and a length of 25 feet, pro- 
pelled by the working up and down of the wings by the 


pilot is said to have reached a height of 15 feet, but 
without being able to make headway. 

When we consider how rapidly tbe motorbicycle hiia 
displaced the ordinary man-driven bicycle, it is hardly 
to be expected that man-driven airplanes will be evi^r 
built in large quantities. 

Moreover if we make a few rougrfi calculations to find 
tbe power which a man would have to exert in order 
to operate the screw of a small machine, with pre- 
sumably about the efficiency of an ordinary airplane, 
we find the requirements far beyond hia powen. An 
athlete in a short sprint may exert 1^^ h. p., but to 
sustain even h. p. for an hour would be a physical 
impossibility. Consequently, as a new satisfactory, and 
reliable means of locomotion the “ aviette ” would 
hardly seem promising. 

It offers, however, the possibility of a new and thrUl- 
ing sport, and it has this one advantage over tbe ordi- 
nary road bicycle that just as a sailing vessel can 
utilize the strength of the wind, so a man driven plane 
may become a soaring machine, the passenger gradually 
learning to utilize upward currents, and tail-on winds. 
The soaring flight of birds has so far remained a mystery, 
but there is probably a very rational, mechanical ex- 
planation of such flight, and man learning to soar like 
some birds will soon be able to discover a rational 
solution for this mystery. 

The construction of small machines in which susten- 
tatioD and propulsion is effected by means of up-and- 
down motions of the wings, will also furnish the first 
rational test of the omithopter principle. It ia not too 
much to say that hundreda of such ornithoptcr ma- 
chines have been invented, and much thought and en- 
ergy expended without the slightest result. There at 
least we see a possibility of a practical study of the 
omithopter, which will rapidly determine whether there 
is any value in the principle at all, or whether con- 
sideration of it should cease once and for all. 

For these reasons, the aeronautical engineer will prob- 
ably watch developmcnta with skepticism, but interest 
nevertheless. 


Civil Flying Developing 

It is encouraging to note that despite the lack of 
official regulation of civil aerial transport, American 
airplane manufacturers report quite a large number of 
sates of airplanes to civilians. The Middle West, in pa)*- 
ticular, promises to become a flourishing field of activity, 
for a large demand begins to develop thefe for two and 
three seater land machines as well as for flynng boats — 
symptoms which denote a healthy state of affairs. 


Airplane Engine Vibration — II 

By Glenn D. Angle 

Sl»gin*tr in Chvgt o/ Engina Datig 


e RMtioD or lorqne vari 
these vibr^ons appear 


it part of the total en^ne vibt 
or toRjae variation anil Ibe pi 
;rts itself depends entirely n| 



ion resulting from effects dei>end principally on the cylinder arrangement. Tlie 
euinplcz problem. vibratory disturbances due to torque variations must be eon- 
irith those due to aidered along tbe crankshaft axis, or as magnitude of tornine 
. A... ;.i- . 1 . moment for a oomplete cycle. Each will be taken up sepa- 

rately and in order, 

there mnst be a reactionary force of equal 
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vibration relative to any iiartieular engine type or to cite 
s|>eeifk! instances where vibrations as a resolt of torque re- 
action or torque variation have been observed. Sneh a sub- 
ject could hardly be exhausted, and furtbennore, since any 
conrlusioos drawn would be almoet entirely based on theory, 
thrir practical value is to be questioned. The reader will 
have no difficulty, however, in sueceesfuUy applying the data 
contained herein to bia design problems. 

Engine vibration as set up during tbe transmission of torque 
to tbe driving number will be investigated in two ways 
> ibration dee to torqne reaction appears in Uie form of rock- 
ing couples at right angles to the crankshaft axis and its 


n space. In the 




ankshaft .... 

tbe cylinder and piston. Later it will be pi 
ally that the moment of this pressnre about I 
equal to the torque of the crankshaft. 

Since tbe cylinders and crankcase arc pre< 
ing by the engine supports, it follows that it 
that the pressure between tbe cylinder and 
termed piston side thrust) is ultimately r 


n. the 


s of 


the Cl 


5 prei 


if the proper tubul 
' distortions 
ualt of the vibi 


a at these points 
iston (commonly 
listed. Obviously 
ihape and strong 


design of the engine. In any event, vibraUons of this nature 
be overcome, consequently our investigations can only deal 
with their effects. 

The treatment of the subject as prosented here is only for 
the purpose of acquainting the reader with some of the prob- 
lems which most M considered in connection with the <mign 
of certain major engine componeiils. In order to treat such 
a complex pi^lem brieffy, thesc'iovestigation 
of a general nature. The treatment is fairly 
ever, in rapoct to airplane engines ioasmurh as torque eurves 
are given covering the various type# having practically alt 
known numbers of cylindera in which the interval of firing is 
even, as well aa a few in which tbe fire impniscs are irregular. 

No attempt will he made to investigate special cases of 
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from variations in jiiston side thrnat. The more cylinders 
there are in line the stiffen must be the crankcase and engine 
beds, also engines with individual cyllndcra require 

ful attention •" '*-» -e .u- 1 ^ 

than those ii . ....... 

Fig. 8 is given to illustrate the 

one complete cycle. The valaes wen 
en^ne running at 2000 r.p.m. 

It is interesting to note that the greatest side thrust occurs 
on the expansion stroke near the period of maximam piston 
veloeity. Tbm is due to the fact that when tbe piston velocity 
is greatest the eonneeting rod and crank throw are at right 
anglea, and the rod is making its greatest angle with tbe 
cylinder axis. Any decrease in the length of the connecting 
rod aeeentuates this condition. 

The piston side thrust has been partly diminiabed in some 
designs by offsetting the eylindere in respect to the crank 
axis. The. wear on the piston and eyUnder » decreased as a 
resolt of a more uniform side thrust. It is also to be ex- 
pected that the more uniform torque reaction will somewhat 
tend to Icsiien vibration. 

An arbitrary crank position with the simple trigonometrie 
values of the varioas linea is shown on Pig. 6 for the purpose 
of deriving a formula for tbe side thrust moment a)»ut the 
crank axis. P the resultant force of gas pressure and inertia 
along the oytinder axis has been resolved into a toiee along 
the eonneeting rod axU and one at right angles to the cylinder 
wall. The latter force is equal to F ta n d 
of this fofoe will be the sum of VT — 

Letting Fr represent the moment the ezpr 

Substituting a value ^r tan ^ ^ 

' ,: (VF— r‘siD‘6 + reos») 

VP — f'ain*# 
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Fr — Fr am 6-:-^! 

VF— r‘siu‘9 

B identical with the formula for crankshaft torque 
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tb« nuM of hmUI which is so apparent. 
this ooee oo the basis of neUI neoesury for i 
lar^ oigioca the increased len^ reaoired for n 
io|r areas hardly offsets the deereaaea weiirht pe: 
' irankshaft j- 


I l^aose the streofttli 


The prerediug discussion of Ion|ue reaction deals funda- 
mentally with the reaction of one cylinder. Con«der the same 
principle as applied to the reaction of the reeoltant torqne 
developed by the encpne as a whole. In this sense no regard 
is tahen of cylinder location and the engine assembly is con> 
«dered as being a perfectly rigid mass. The degree of varia- 
tion which must be provided for at the engine supports is 
clearly illustrated by tbsae diagram.s. The desi^er ehonid 
escrcise great rare in eupplying the necessary rigidity to the 
engine supports and frame, otherwise vibration and lonn- 




Civil Aerial Transport in the United States 


A Flsbt or CcBTisa Oaiouts AwAinvo REcemoK Tbsts 


Some Interesting German Airplanes 


A very interesting set of photograpba has just iwached 
Aviation and Aerokauticai. Enoinbsbinq from a foreign 
correapondent and is reproduced herewith to afford airplane 
designers an opportunity to study tbe most recent products 
of onr late enemies. 

Single Sscrer Purmii Types 

h^g. 1 ehows the very latest type of single-seater fighter 
employed by the Germans juat before the Armistice. Tus is 
very easily demountabls strut arrangement at the center. The 
monoplane carries a very thick camber of the wing at the 
center. This machine was bnilt by the Roland Aircraft 
Works and equipped witii the new light German water-cooled 
six-cylinder vertical B. M. W. Bavaria engine, with overhead 
camshaft. The simplicity and cleanness of tbe design are 
noteworthy. 

Fig. 2 shows as its pilot the late Baron von Richthofen in a 
modified form of tlie Roland “ Whale ” seouL It is interesting 
to note how careful the Germans are to fair tbe body into 
tbe wings, the skid into a lower fin. Bvidently a rigid aileron 
control ia in favor. 

Apparently the queetion of fore-and-aft cross bmeing in 
the center stmts been solved by building short veneer 
stmts integi^ with the fuselage and supplying bnilt-in 


Fig. 3 is another photograph of tl>e same machine. Above 
the wing radiator a large expansion chamber ie carried. The 
streamline of the veneer fuselage shows up very well. A vane 
anemometer is carried on the front outer stmt. This tyije is 
termed Roland Doppeldecker D-IIl and was built by the Luft- 
Fahrzeug G. H. b. H. Abteilung Flngseogtmu. 

TU- n.. — .. T^T typg 

discarded the fuselan boilt-up 
oilot vision below ud abov.i the 


The Roland Doppeldecker D-I (Fi 
from which the D-III was evnlved. 
tliat the Germans in tl 


slight 


ided. A p 


isible ior 


^Fahrseng Gesetlschaft ii 
m of the single sester Rolann soown in r ig o. 
iworthy feature here ia the strip eonstmetiun of 
the wood fuselage. Wing ares below tbe fuselage has been 
saved by the lower, blade-likc pmjecdon of the fuselage on 
the lower iri-- 

plicity of a monoplane with perfect 
hies. The flying wires are connected tc 
peculiar three-stmt chassis. The air intake is apparently very 
far forward on tbe under side of the fuselage. The propeller 
is so close to the engine proper that the radiator has to Inr cut 


‘ single-seater 




to eombuie the sim- 
n and fighting i|ual- 



Fio. 1 (Top LgJTl. Rot.AirD Pabasou Pia. 2 (Tor Right) anu Fig. 3 (Middle Lett). Roi-and “ Shark " Scoot. Fio. 4 
(MitiDLE Right). Roland D-I. Fig. 5 (Bottom Lest). Roland Scout. Fig. 6 (Bottom Right) akl Fig. 7 (CsiPna). 
Saulatniq Monoplane 
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The A. E. O. two>se*ter of Fig. 10 oflere few originel fea> 
turex ui<l ran hardly be lalled an advanrr id dnign. The Zep- 
pelin 'Worka product of Fig, 11 is much neater, with all strut- 
end eoDDfctiuDS rarefully hidden away and a single pair of 
outer struts, rendered possible by shortwiing the upper nn- 
aiipported span by means of renter section struU. The stream- 
lining of the motor is interesting- Perhap# this is the b^t 
way to rover in a si»-rylinder motiir. In general conaiderable 
It is noticeable in - — - ' ■ 


r Hghter of tbr Hanover Wagoo fae- 
tory (Pig. 14), with its ehmrtoristic biplane taQ, is already 
familiar to American readera. Its main interest ties in com- 
parison with the Uter series C.L.V., two types of which are 
shown in Figs. 15 snd 16. The engine is now entirely endosed 
■ with in one example, though 
. are 

dso^ replaeed°t|y 

iteresting point s 
rues has ^ s 


The center section 


Fundamentals of Rigid Airship Design' 


d airahips have made good. One n 
irineipJe of deeign, but tbe doable c: 
tile K-34 no one can deny. This u 
on develO|ied by the energy and 

raa long a^ taken up by a certain i 

y realiaeil the im|Mitance of pushing tl 


It all. 




imut licrman /.cppeliBS. prmcipallv froti 
yen brought down in England and Franc 


indispcnxablc 
■ rcaiHwt tbe leader- 
w passed to another 

iformatioD obtained 


^™thc U 
espresHeil 
tion as the. 

ainhipc si 


r behind us in battleship ronstr 
rnt performance of llie K-.14 a 
remarkable progress in every 


ray. Then 


o be lake . ^ 

seems, at least, to have reached a point where the superiority 
of German airships is largely a matter of refinement and 

both l■ollnt^icx. In addition, the Brilish arr also branching out 
into disliiiclly original lines of dcvdopnienl. 

Purpose snd ddeanMgej 

^^Kijfid airshijjs are intended primarily tor co-ojicration willi 

work. Onlinary submarine [latrol near the masts is delegated 
by common consent to the non-rigid craft. The advantages 
of airshi|>s over laige ai^anm for co-ojieration with the fleet 

here. The advantages of the rigid over the non-rigid type for 

ous authorities eoiineeted witli rigid design and operation ; 

( 1 1 Easier to control and maneuver than a noo-rigid airship 

<2> No nev<l to watch the presaure. 

(It) No building op of presaure at tbr high end when tilted. 
U..U tartment* makes for increaaed 

5t) per rent of the total in the 


(5) Large proportion, 
latest ships, of useful lift. 

(6) The rigid type offers eoi 
pie power plants and propellei 


t attachment for multi- 
ueb points as will dis- 
ent undue interferenee 


( 8 ) 


t of external cordage and 
d during flight to any im- 


■e structure. 

(0) Rigid construction offers great possibiliciea for sizes 
much Isrgsr than any now in use. [The R-64 is 2dM>0,000 eu. 
ft. and the latest Zeppelin is about 11,000,000 cu. ft. Already 
there are plans under way in England and Germany for ships 
up to 10,000,000 cu, ft. in volume. The largest American air- 
ship is 180,000 eu. ft.] 

(10) For commercial use tbe rigid coustruction offers poesi- 
bilities for passenger aecommodation more substantial than in 
non-rigid types now in use. 

all fairness that many of them sre not inherent in the rigid 
priiicipie of the design so mneh as in the way these partiruTar 
shins happen to be built. For tbe ship to lift at all, there has 
to be a very light and fine construction throi^hout. This gen- 
eral type of eonstmetion is naturally extended to include the 
flus and cars where the w-eight ie probably less than half and 
rsistance is also small for the «ze, compared with present 
• • • - - - - lo.get a large use- 


typn of non-rigid flns and ci 


ful lift tl 


It of et 


Thus, there are several different 
Kin os oi oeams ana columns built from various sections of 
which there an- several differeut standards, and in the finished 
structure there U s very large variety with respect to the 
length, strength and distribution of the various elements. If 
one-half as much pains were taken with the i 




only al 


ilope, t 


rable. 


efficie 


icy w 


of gas and deterioration in quality wt 
esult from tbe multiple-unit envelope, 
ire made of goldbeater's skin spread oi 
which is very light but with a diffusion 
. ThU fabrit • 


o prepare, but with proper protection from the weathc 
there is no fundamentsl reason why it should not be used wit 
equal advantage in other types of ships. 

Reflnement is made in llie power-plants snd propellers t 
an extent unthought of in (he non-rigid ships. Many othe 
advantages often cited for ri^d sirships, such as range c 
aMion, carrying capacity and speed, may be more propwl 
given as eharacteristirs pertaining simply to large aii^ipi 
Nevertheless, the rigid or Zeppelin construction is tbe only oi 


. He 


to this date been for sizes upward of l.OW.OOO 
ctill the only generally recognized construc- 
must play a large part in tbe 
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General PriacipUi o/ Framing 

Every structural member subject to compression is built 
as far as possible so that it will be aboot at its critical point 
between secondary and primary failure. A column under such 
conditions has a certain proper length for each type of internsl 
construction. If this construction is kept the same and the 
length increased, the failure on a compression test will be wbat 
is called primary, that is, the whole column will tend to bend 
and buckle. If tested shorter than this critical length, how- 
ever, tbe column will fail internally. This same principle bore 
described for tbe design of a main column would apply to the 
internal members vumposing that column. In an ideal column 
this would have tbe result of causing all internal members to 
fail by direct compression. All internsl members are designed 
so that they have approximately equal strength under such 
conditions and give a uniform strength to the column as a 
whole, no matter what its length, providing this does not exceed 
the critical length. In tbe general system of design for any 
part, after ascertaining that the member in question is under 
nr near its eritical length, its ultimate strength ia assumed to 
be that of the straight parellel membeis only without regard 
.L- 1-..: -ibers. The main parallels of a b«wm 

s the ultimate strength of the material is 
per cent to allow for tbe rivet boles, 
V being used has an ultimate strength 
OI z5 tons, bat in practice only 20 tons U allowed. This is 
further sabjeet, of coatse, to a factor of safety which in case 
of any definitely known worst conditions is two. This is in the 

nec^tat™he deflation ^™ne*OT two 
ordinary running conditions, it is aimed 
least four throughout the structure. 

The specific gravity of duralumin is about 3.0, which makes 
it cquivaleut in value to steel of 14li,000-lh. strength. Tlie 
weight of tbe lattice membezs and the ^vets comprise about 40 
per cent of the total weight of diirahm^ epbimna, such as are 
used for main longitudhia] members. Wood instep of duralu- 
min was used in the eonstmetion of two ships in England. 
This was found rather treacherous, as several parts were 
broken during flight under various conditions. When made of 
equal strcDgtn, tbe wood construction is slightly heavier than 
the duralumin and has tbe property of being mu~'' 


o the lattice m 


During flight, the whole ship is said to bend 
popiibly. TMb feature is not looked upon as 
it is hard to say what disadvantage it eai 


I it is n 
eifle gravity it 




I 


The d 

K sq. m., which is a very excellent result for tbe weight of 
rie involved. The actual gas boldine properties of the ships 
themselves are also extremely good. The disadvantan of the 
goldbeater's skin is that it takes such a huge number of animals 
to make a single balloon, and the skins have to be put (hrougb 
a rather complicated process of washing, scraping, drying, eto., 
to prevent decay. It is also said that this skin does not stand 
up very long under direct expoeuxe to tbe weather. Attempts 
are being made in tbe laboratories to discover a substitute for 
goldbeat^B skin which will have ita good properties and yet 
be more satisfactory and dependable in other respeeta. An 


effective chemical substitute has not yet been produced, al- 
though encouraging results have been obtained with \ariuus 
glycerine and dope eumpounds. 

The difficulty of supply will be somewhat modified bi’ a re- 
eeut discovery that there are other parts of the anim^' which 
may be made to serve the purpose practically as well os the 
true goldbeater’s skin. Tbe poor resistanee to exposure ia 
taken care of by the protective fabric covering over the outside 
of tile hull as used on the typical rigid airship. 

The outside covering is composed as follows : 

Seuare Meter, f. 




n-ngid envelopes ni 


desirable, although quired 


Commander Campbell, chief British designer, regards steel 
os unquestionably tbe material of tbe future for laiger sizes. 
If they were going to build any more small airships of, say, 
l,000,000-eu. ft. volume, he would be inclined to use wood, but 
for the larger sizes, 6,000j)00 cu. ft. or more, he regards steel 
as tbe more efficient. High-grade steel is well known to be 
lighter for the same strength than anything else, Tbe only 
** ' ' i u:-i. 


The finish of tbe present covering is a kind of shiny green 
which is a rather good camouflage against the ground and alsc 
does not show very distinctly against the sky at night. It ii 
reported unsatisfactory as regards durability and raiUatior 
propertice, since it absorbs a considerable amount of licnt ant 
ultimately transmits this to the gas. It seems the lattei' fsnll 
could readily be counteracted by proper ve 
side air space, but apparently there has 
tempt made to do this. It is proposed 
finish somewhat similar to tbe non-rigid *' 

In general, tbe huge amount of fahri 
makes it of the utmost importance to save weight in every way 
liossible. An avoidable increase of even a few grams per 
square meter is quite serious, Tbe strength of fabric required 
cannot be well oomputeil exn-pi from the results of experience. 
Tbe intemal gas bags must stand a maximum pressure nt the 
top due to the head of gas plus about 10 mm., which is the 
usual opening pressure for the valves. It is not right to as- 
sume, however, tUt the fabric takes all of this pressure, as the 
gas bags are confined by other structural elements. Oliahng oo 
the gas film is minimized by putting this in the inside. The 
sharp comers of the framing and the wires are also well pro- 
teeled by suitable wrapping. The earlier abips also had a light 
netting to help hold the internal fabric in place, but tliis has 
recently been abandoned in favor of cords tied back and forth 
in (he framing. 

A Cenenl Comporuim o/ Construction 
The simplest eomparison that can be made between a non- 
rigid and a rigid envelope is to imagine a beam which is re- 
tand a certain bending moment. The effect of the- 
ly then bo evaded by considering the fr*"— - ' 


merely inflated with air. Dnder such conditions, the fallowing 
geueral propositions hold : 

(I) The maximum moment which can be put on a properly 
designed fabric beam without tearing it is equal to one-half 
-u- . required tc ' — 


(1) It is possible to obtain materials much stronger in ten- 
sion than in eompreasion. Drawn wire, for instance, n.ay be 
bad of a strengto running from two to thm times the beet 

(2) Any purely rigid stmctiire is bnilt up of internal mem- 

a romplex nature to avoid buckling. This necessitates a weight 
for the compreerion members nearly double what would other- 
wise bo required to carry pure compreseiou alone. 

The net result of the theoretical basis above assumed would 
make a rigid beam somewliat heavier for the same strength 
than a flexible one. Another and still further factor, however, 
tends to reverse the result once more in its prseticsl spplica- 
tion. The two beams, as above assumed, are taken to be cylin- 
drical in form and built of uniform material throughout. The 


of the fabne beam b 


latter would be n 

cause til© tension due to internal p ■ - ^ 

dominating one. In tbe case of Che rigid beam, however, it is 
clear that proper refinement of design will permit catting down 
the weight and strength of the structural elements towaixl the 
end of tbe beam where the bending moment is least. In other 
words, if a purely non-rigid beam, or ballooD, U to resist cer- 
tain maximnm moments snd forces of more or less local .ippli- 
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iDterniU uracurt w 

critical pointe, It might be *i 

leruaj companmctits, a higbei , 

certain paru of the balloon than in otben. Thi» ia a 
bility, but inralvoa no many undcnirable features that it 
of (tnnbtfnl practicability, at least for sizes now in use. 
Tbe only other aolution to the general problem ii 


...n to ^ply to a distinct type of 
which ia essentially different in principle from eil 
rigid or rigid. Thia does not, of course, prevent ; 
terns being used simultaneously in a single ball 
iostaoce, in tbe Forlanini type. 

Tbe purely semi-rigid construction may be defined as 
which depends on internal preesure for nothing except 




, members from buckling. T^ese 

embers can then be made lighter, eimpler and more compact 
an in the case of a purriy rigid structure. In general the use 
the semi-rigid construction so far as ptMible would seem to 
ve most of tlie ailvantages of tl<e pure rigid type without its 
-inripal disadvutage. There are many points, bt^ever, st 

le of the otlieis: 

(11 Tbe nose can he most effectively atiffenetl by a pure 

wiA Clint, 

without 


(3) The larger a 


DCS, the longer it has to be made 
necesailates prc^reaeively greater 
'inployment of increasingly n 


of t^e 

"Sp r-planta on large, high-speed ships will need 




torque properly. 

(&) If a rigid struct 
tions. it may be placed so as lo i 
tbe ship as a whole. 

It is doubtful, however, whellie 
of dirigible which needs or should 
best design will always be that < 
portions of all three principli 
particular — ' — -i—— 

sidcration. 




1 of 


cly rigid. The 
s' proper pro- 
sntage for the 


idered, the Zeppelin airship is admittedly the 
' any yet constructed. This is taking into 
letail featurea of design, and methods of 
product of over twenty years of work in- 
encouragement and financial support from 
mment and the best engineering talent in 
Zeppelin is tbe same in funda- 


nily fi 


* ^Conn* 


K rformance standpoint - — . 

ppeliii. The designers may have been handicapped by 
neecasily of adhering to this particular type of construction, 
but great gains were made poasible by the way in which devel- 
opment was pushed, particularly in building much larger sizes 
than any one else had attempt^. This not only gavi 
“ Super-Zeppelins " tbe huge areodynami 


advantages which 
rftcieney of tlie 


zalioD of those ultra refinements in c( 
have made possible tbe splendid ovc 

** Tbe broaf* lesson to be gained from British and German 
experience is obviously this: We should lose no time in start- 
ing development of tbs Zeppelin type ship, but 
study other types of foreign ships and contin 
our own systems of eonstmetion which promi 
the future. 


re should also 


Pasadena Landing Field 

The city of Pasadena, Cal., has catabUsbed a municipal land- 
ing field near tbs Altsdena Country Club covering 60 aetca, 
with all tbe equipment of a flxst-claaa landing field. 


Navy Aviator Device 

The Navy aviator device has been changed, according to 
a recent announcement of the Navy Department, leading as 
follows : 

“ The preseot gold pin with double wings based on the 
shield and anchor will be won only on wash summer nnifonua. 
The winter unifoms will carry a similar devioe of gold 
embroidery. Provision has been made in a new r^nlatioa 
which designates student naval aviators and flying mechani- 
ciana. The student wean a pin eimilar to that of tbe grad- 
uate aviator, with tbe exception that one wlog ia removed, 
leaving a device rimilar to that worn by obaerven abroad. 

“ Regular members of seaplane flight crewa among en- 
listed men will wear a pin similar to that of the student 
aviator, except that it diall be of ailver. This change is made 





f that there ehould be a distinctive inmgnia for 
d Bludent naval aviators, and further that flying 
B should also be entitled to wear some mark of 


la consider 


g the abolitiol 


Tbe Air Service of the Am 
the half-wing now worn by its obeervexu for tbe reeson th. 
it is deemed an anachronism, is illogical and open to erit 
eism on tbe ground that it is acarcely digniSed to an offio 
to mark him aa belonging to a service in which be is n 
assigned to eertsm duty, in fact, is marked to indioate b 


ricted dut; 


Suit Dismissed 


Judge Augustus N. Hand of the United States District 
Court signed a filial decree Aug. 20 dismissing tbe suit broi^bt 
by tbe Curtiss Aeroplane and Motor Corp. against tbe United 
Aircraft Engineering Corp, of New YoA. Previous request 
for an injunction had bwn denied and the present decree 
terminates tbe suit and permits tbe United Aircraft Engmeer- 
iug Corp. to continue the sale of airplanes without inter- 

Several months ago the United Aircraft Engineering Corp, 

S nrehased several hundred Canadian training planes and a 
irge quantity of spare parts from tbe Imperial Hunitions 
Boa^ of Great Britain. The Curtiss Aeroplane and Motor 
Corp. claimed that these machines were infringements on 
various models made and sold by them and on which they 
claimed to bold patents, but evidence introduced in court 
disclosed the fact that tbe arrangements between tbe Canadian 
Aeroplanes, Ltd., of Canada, makers of tbe planes, and tbe 
Curtiss Aeroplane and Motor Corp., and the arrangements 
between the Imperial Munitions Boud and United Aircraft 
Engineeruig Corporation were such that these machines may 


w sold ii 


:e United States wittest interfen 


British Airplane and Seaplane Competition 


to obtaining “ a real advance in the 

of airplanes and seaplanes and increasing the safety of air 
travel'’ The competition, which will be held eommencmg 
March 1, 1620, baa been endowed with prizes a^rsasting 
X64,000. MacUnea and enginss must have been d»^^ and 
constructed within the Brilieb Empire, but this rule does not 
apply in the ease of such eecondary equipment as ignition 
and earburetion system and instnimenta. This clause will be 
of decided interest to American mannfactureis. 

Airplane CompetUian 

Two types of airplanes will be allowed to compete, namely, 

(a) a small type with a total carrying capacity of two persons 
including pilot, a minimum high speed of 100 m. 
maximum low speed (flying level) of 
ground level and with full load, and 
SOO ft. the first minute starting 
lam type with seating aecomo 
exclusive of crew, a minimum high speed of 90 m. p. k, 
maximum low speed (flying level) of 45 m. p. h., both at 
ground level and with full load, and a climb of not less than 
3S0 ft. in the first miuute starting from the ground. The 
full load is to include in sddition to the following instru- 
ments — revolution counter, aneroid, air speed indicator, turn 
indicator, compass, watch, oil pressure gage, air pressure 


required) — for the small type — gasoUne and oil sufficient 
to fiy 450 miles at 3,000 ft. and a load of 440 lb. to include 
the weight of pilot and passenger, if carried, and parachutes; 
for the large type— gnaoline and oil sufficient to fly 800 
miles at 3,000 ft. and a load of 3,000 Ib. to include weight 
of passpugers, if carried, and respective parachutes, but not 
to include weight of crew. All machines must carry para- 
chutes for all persona for whom accommodation is provided, 
includi^ the crew. 

The British government agree to buy the machine of each 
type winning the first prize, the designs to remain property 
of the manDfacturere, at a maximum prioe of £4.000 for the 
small type and £10,000 for the large type. The following 
prizes are offered: Small type, first pr^ £10,000, second 

prize £4,000, third prize £2,000 ; large type, first prize £20,000, 
j -8_ooo, • ’ ■ 


uxd prize i 

,g 


- - - 175 yd. 

Large machines 275 yd. 

Tbe obstacles will be represented by a continuous string or 
tape with streameis attaebed, 50 ft. from the ground, of such 
a nature as to be easily broken by an airplane. 

(b) The landit^ to be made in atUI air, Still air includes 
any wind not exceeding five miles per honr at ground level. 

|e) During landing the machine is not to «de-slip nor to 
turn, after reaching the obstacles, nntil it is on the ground. 

Once it has touched the ground the • 

direction. 

(d) The machine to come to a standstill before reaching 
the marks representing tbe boundary of the field. 

(e) After landing, tbe maehine to get out of the same field 
over the 50 ft. obstacle in still air (as defined in sob-para. (6), 
no turn to be allowed until clear of the obsucle on the far 
side. 

(/) No brakeing device operated by tbe engine may be used 
during landing. 

(p) Any landing or taking off gear used must be integral 
with the machine. 

(b) No landing apparatus may be used that in the opinion 
of the jndgea would be liable to cause nndue damages to an 
aerodrome — c. g., a claw attached to the machine as used on 
certain types of German machines would not be allowed, bnt 
the ordinary knife e<^ on a tail skid would be allowed. 

(i) Both landing and taking -off to be with full load. 

o trial attempts (which 
lot to be oounted aa U-‘-' -*‘' 

r attempts, of which f 
'cats.— (n) In tbe esse 


speed, through the ai., 

eg with full load. Between flights n_ 

touchri, and under seal if necessary, a period o 


utes being allowed belt 

le purpose of fillbg up and norma. 

No parte of the machine to be adjusted 


flight. 


. .. . large type, each machine must carry 

flight of 7 hours’ duration at a sp^ through tbe air 
leas than 76 m. p. h., starting with full loadi. Pilots 
changed dnriog these flights. 

. o«.— Machines must be capable of 
landing from a height of 500 ft., with their engines switched 
off or completely Uirottled down. 

In a machine having two or more engines, the stoppage 
or retardation of any one engine must not prevent thi: machine 
from flying level nor cause it to gel out of control. 

Machines must be capable of being started from tie cockpit 
or cabin without undue muscular exertion on the part of 
the pilot. 

Machioes to be capable of Hying at ending speed for 6 
minutes witliout the use of any controls or stabilizinr devices. 
Controls may be locked during this test- 

Marbincs to be capable of standing unattended and not 
e... 1 .1 - .-,-1 10 p blowing in any 


direction with refereo 
Tbe design of tbe 
the machines turning 


to the n. 
schines b 


Each machine to be provided with a complete outfit for 
P«effing it out in the open. This outfit will not he carried 
as part of the load during tests. 

Marks will be awarded for soundness and quality of con- 
struction, for general features and for exceeding the specified 
requirements, such as for ex<-ecding maximum high speed, etc. 

“ Soundness and quality of construction ” will include : — 

(o) Fire protection, including uu of self-aealiag tanks, 
position of tanks (from the point of view of safety from fire 
lu event of a crash); fire-fighting appliances and accessibility 

(fc) Reliability of fuel, oil, and water systems »nd facili- 
ties for seeing if all tanka are full. 

(e) Durability of machine including propeller (any ad- 
vantages due to metal conatruetion may be taken into account). 

(d) Simplicity of design and acceasibility of parte. 

(e) Absence of vibration in thq maehine. 

“General features” will include: — 

(o) Efficiency and ease of control. 

(6) Unrestricted field of view to the front for the pilot. 

(c) Silence, as affecting occupants of the machine inclnd- 


(*) Frr 

bine . 


{d) Comfort generally, in< 
(e) Self-starting devices. 

‘ '' Method of wind s> 


,h) Freedom of entry and exit for occupants. 

During or on completion of any flying test if it is 
lo effect any repairs to the machine after landing ii 
conaidered to have failed in that particular teat. 

The rules applying to the seaplane eompeUtion instituted 
by the British Air Ministry, which will be held ecnimenoing 
at the same date as the airplane competition, that ia, Maroh 
1, 1920. will be printed in tbe following issue of Aviatiok 
AND AEBOHAOnOAt. Emoineerinq. 


Cross Continental Divide 

The first planes to go over the Continental Divide were 
members of the Ellington Field TranaeonUnental Recniiting 
Stjuadron, pilots Lieut. E. W. Killgore, Lieut. C. V. Burt, 
lAeut. B. H. Nelson, and passengere Sergt. A. M. All-ert, 

T. Yierra, Seigt. O. W. Anderson, and Electrician J . J. Kelly, 
patty flew ia four De Havilanda from Islenwoud Springs, 
to Denver, 130 miles, in 60 minutes. The bigb.wt ^tuda 
16,000 feet. 
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E ach operation, how- greatest opportunity — 

ever insignificant, is exemplified innumerable 

an important mile-stone times in this great motor’s 
in the fabrication of war-time performance. 
Hispano - Suiza Aero- — “v— ^ 

nautical Engines. 

It follows then that cor- 

rect engineering principle New BninnHck, n.j. 

and design receive their 
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Doping Airplane Linen 


By Geo. H. Hoff 



226 


Propeller and Fuselage Air Pressure Inter- Action 

By D. L. Bacon 


The experimental work forming a baaia for thia paper naa 
performect {by permission of the I.'nited States Navy) on a 
fast seaplane designed and built by the OnUaudet Aircraft 
Corp. for bombing service (Fig. 1). 

This maebine lias a nicely streamlined body, the uniformity 
of whose imntour is broken ouly by two coekpit opening 


then soldered into it, after whieh the edges were cbamfei-ed 
and tbe surface smoothed. A hole was pierced through the 
fabric for the passage of the tube and the' orifice fixed in 
place by riveting the plate to a small wooden block inside the 
contour, clamping the fabric between. 

Preliminary experiments indicated that tbe thickness of the 
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Civil Uses for Army Airships 


and laodiog fields 

also rsqaired at ea< 
An Anny airstup 


sent sathorissa the publieation of the fol- 
lee of the DireeCor of Air Service with re- 
of army sdrahipe to the civil departm^ta 

a colonial poeaeaaions will a farsighted' 

Airship ahed^ gas plants, store houses 
Dvolve a large first cost and take a long 
instruct. Qoite a large landing party is 


replace a every tt 
I when it lies idle or is osea mere 
This same expenditore of time, | 
an serve a dooble purpose if tbe ain 
nsportation, surveys, bandit bunting 


perishable and it i 
three years and ver. 


making the mapa of the Geological 
■sis of the progressive military map- 
lurvey can alao use airships, espeeial- 

lecoont of difficulties in tranai>orta- 
ransport survey partiee with instni' 

to triangulatmn stations in wildernesses and to small islands 
that have poor landing facilities. 

The aimhio will alM be able to belp tbe Mail service. In 


The Coast and Genetic 
ly over the vast roasti 
larges expenditures on 


enre ki 




liable. 


er a neighbortiuo<l and by signals make its pres- 
] a thick fog, If the landing place is very small 


ramps that could get better mai 

in summer if it had an airship 
The airships will be useful t( 
it lot 


line. 


altitudes in their search f 
ly close to the faces of giy 
higher mountait 


It can carry^ prosjieet 

cliffs and along tbe , , . » 

Over tbe deserts it will save great hardships, 
prosperluts with tools, instruments and sapplies in neiguoor- 

with their ore samples and data. If the period of search is 
long frequent visits with mail and supplies will be in order. 

areas, waleb forests ami visit areas under special investi^tion, 


and fro 


b tlie 


will be p 


sboddhig period o 


e leafing, flow 

large ereae. the tree life on imncuu 
e closely studied. Seeds may be spread 

sort to llgtiters can be let down wliere needrt. In tropical 


planted animi 
herds of Alas 


in charge can study the progress of floods, 
knowledge the probable extent of Hoods can 
h great accuracy and more inlelligent means 
the nvers. Tbe tide rifts ean be studied from 
irovement work will be benefited, 
r days and charted. 

seilitiea as the geologist. Trans- 
closely wateh^, the great deer 
protected and illegal drives can 


be stopped. In countries where migratory insects, like locusts, 
need surveillance, seientifle measure ean be taken to find their 
breeding places and sterilise tbe egg laden areas. An airship 
can follow a locust cloud and by the ass of gases and explosives 
di^eiae it or drive it away from valuable crops. 

The fisheries ean use the airship to detect sebools of fish. 
These look like rioods on tbe water and from high places can 
tbe same as tbe Philippines 


amgglen 


e large bands of 



outlaws, especially if tbey are mounted 
stork or property in veliieles. The mili 

international lawlessness. 

The Department of Stale will find I 
' ' ' it diplomatic mia 


e of tbe I 


especially 
le of war 
‘ afforded. 


The 

search of « 


snlar 


ir even prove; 
will be able t 


il data. 


be possible to warn 

.. _ of plenty. Sample* 

of new or improved products or remote places can ^ obtained 
even though there are no good land or water routes. 

The Department of Agriculture ran use tbe airship to 
analyse crop conditions. A- good judge of crop eonditiona 

pouW thus survey in person sn entire stste like Oliio in very 

few days. It is in the great plains of tbe nortbweat tbat 


N. A. C. to Erect Laboratory 


At a meeting of the Kational Advisory Committee 

laboratorv was' authorised. The laboratory will be > 
the Committee's plot lit Langlev Field nml will eosi 
mateiy $15,000. 


! for Aero- 

ercctcd on 
It approxi- 


Tbe purpose of tbe laboratory is to teat internal combustion 
engines, conduct researches and advance the development in 
aircraft engines. Tbe stndy of related problems, inclnding the 
co-relation of engine performance in free flight with the resulta 
obtained on the test stand, will also be made. 


October 1, 1919 


ATION 


231 



The Captain, the K-IIl 
and Valspar — 


T HEdesignerof the light scout 
K-III, Captain James V. 
Martin, is constantly working out 

new ideas for improvingairplanes; 

l>ut when it comes to varnish 
he always sticks to the same old 
standby — Valspar. 

He made this plain in answer 
to a question of ours, as follows: 
“Your favor received, and 

inquire whether Valspar was used on 
my light scout K-IJI. 1 am sure you 
would not have asked had you known 
that the designer of the A'-/// is a 

Master Mariner of l+years' sea-faring 

experience and knows the value of 
Valentines: Company’s products." 


Captain Martin knows that liis 
K-III, finished with Valspar, is 
protected by a varnish that water, 
oil, or gasoline cannot harm or 
turn white ; a varnish that is quick- 
drying and hard-drying, yet so 
elastic that it will stand the terrific 
vibration of an airplane engine 
without cracking. 

Valspar is recognized as the la-st 
word in airplane varnish. 

We will be glad to furnish, on 
request, information regarding 
Valspar and the other Valentine 
products in -general use by • the 
leading airplane manufacturers. 




p VALENTINE’S 

^SPAR 

The Varnish That Won't Turn White 

VALENTINE & COMPANY ; 

456 Kounh Avenue. New York 1 
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Announcement : 

We wish to announce that our organization, which for the past 
fifteen years has given the best possible protection to our many cus- 
tomers holding Automobile policies, has added a staff of experts in 
AVIATION to offer the same protection to manufacturers and 
owners of AIRCRAFT. 

We arc prepared to offer full coverage against Fire, Collision to 
the plane, Damage to the property of others. Public Liability, and 
all forms of Pilots’ Life and Accident Insurance. 

We extend to you the services and expert knowledge of our 
AIRCRAFT DEPARTMENT, and invite your inquiries in any 
connection. 

L. T. Hollister, Inc., 

L. T. Hollister, Pretident. 


Aeronautical Engineering and Airplane Design 


B, UEVTBNANT ALEXANDER KLEMIN 



THE GARDNER-MOFFAT COMPANY, Inc., PubUshers 

22 East 17th Street, New York City 
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AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 


B. F, STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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COLUMBUS — DE SOTO — DANIEL 
BOONE— PEARY— ROOSEVELT- 
READ 

Leaders of great adventures, realized that 
all conquests entail great risks 
Risks cannot be eliminated from adventures 
— but they can be 

INSURED AGAINST 

You can secure through tij insurance policies 
protecting you against all damage. We are <n a 
position to obtain the most complete protection 
to you at the most reasonable cost. 

If you have not tohen out proper Aviation 
Insurance — write us. We can save you both 
worry and money. 

If you ore insured we ran advise you as to 
the merits of your pcdicy — the protection it ac- 
tualty affords — and what it should cost. 

Our message to Aviators is fust this — Greatest 
protection at least cost. 

Write — Wire — Phone or Call 

FRED S. JAMES & COMPANY 

123 William Street, New York 
Telephone Beekman 7433 


ATLAS WHEEIS 


Are daily gaining tn taoor 
with manufacturers and 
pilots of aircraft because; 

They Absorb Shocks 
They Are Stronger 
They Are More Reliable 



Standard Sizes Carried in Stock 


Inquiries and orders will 
receive prompt attention 


THE ATUS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND ~ OHIO 


AVIATION 



oDtractons to -tbe - Army, 
Navy aDd- Air-Mailv^rvice 
LW r- Engineering co-,inc.. 

■ College Point- -New -York.- 


PARAGON PROPELLERS 

Highly Developed Dynopter Design 

Special for J. N. Machines 



The Economy Propeller, Par Excellence 

Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 

These are a Special Development for O. X. Motors on J. N. 
Machines, now being made in large quantities and ready for 
immediate shipment on receipt of $15.00 deposit. C. O. D. for 
balance, with examination allowed before acceptance and safe 
delivery guaranteed. Every one bears the Paragon mark, with all 
that the mark implies. Get our General Booklet and List for other 
designs, etc. Write today. 

AMERICAN PROPELLER & MANUFACTURING CO. 

BALTIMORE. MARYLAND, U. S. A. 


lATION 



The ACE consumed less than 6 fialtons of easollne 
in a too minutes cross country tllsht in Alabama. Aus. I3th. 1919 

R. A. F. Pilot. 



EKUSL 

PENCILS 




in. b.v. pen*! i”!hc offi"es"nd 


American Lead Pencil Company 


^7. 


Lar^si Sellinq 

^^ualiiy Pencil in. 
tive^World 


1, 1M9 
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H ALL-SCOTT 



a counterbalanced aviation 
crankshaft .... 


PmtunM Jalf Mh, IHT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

H'« havm mhlpppd 4t,€S7 AplaHon Crankahaftm lo January /«. >»l» 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


.TIATION 


1919 


October 1. 


THOMAS- 

MORSE 

Tmtuiem 

a-Svmter. 

Type S-6 


Equipped with 
80 h. p. 

Le Rhone 
Engine. 


Landing speed 
35 M P H. 

Climb 7.800 ft. 
minutes. 





THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA. .N.Y.U.S-A. 



October 1, 1919 


AVIATION 


Ahminum Company of America 

General Sale* Office, 2400 Olive* Bnildiof 
PITTSBURCH, PA. 

Producers of Aluminum 

jtfontt/actwa o/ 

Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

al,o 

Litot Aluminum Solders and Fjux 

CANADA 

Northern Alaminom Co., Ltd., Toronto 
ENGLAND 

Northern Alnmininm Co.. Ltd., London 
LATIN AMERICA 

Alnminom Co. of Sonth America, Pittsborgh, P.v 



All the World’s Lead- 
ing Pilots accord 
striking testimony to 



THE LUBRICANT WHICH HAS AROUSED SUCH 
GRATIFYING INTEREST IN TWO HEMISPHERES 


1 the famoua voyage 
Atlantic by tbe R. 3- 
eatn-Coa t afeo Enginea 


C. C. WAKEFIELD A CO.. Ltd.. 

Wakefield Houae 
CHEAPSIDE, LONDON, E.C. 2. 



For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev.” ratings 
with the instantly applied 

SPEED COUNTER 


neuthc^^of the Ve 
whmnnitc it u[>.‘t 


le pnJacUon of moefiinea. and for iond<eanl/ni 
wpoMS. (00. WrJIt for dtt caunirr ioo^t 


The Veeder Mfg. Co. 

56 SarEeant St., Hartford, Conn. 
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Fahrig Anti-Friction Metal 

r 


The Best Bearing Metal an the Market 



A Neeeuity for Aeroplane Service 

Bakers 



A-A 



Castor Oil 


U. 



Fabrig Metal Quality bss become a stand- 

Specially Refined 


ooe tin-copper alloy which has superior 

AERONAUTICAL MOTORS 





When you see a speed or distance record 

BAKER CASTOR OIL CQ 


Truck or Tractor Motor, you will find 

\ TlwOUest«ndu!rie« Iteufecturen 


motor 

120 BROADWAY ' ' ' NEW YCHtK ^ 


FAHRIG METAL C0,34 Commerce SlN.T. 




AVIATION 


SPRUCE LUMBER 


Airplane Construction 

■pOR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

fFe tolicit your inquirie* 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


FUEL LEVEL 
GAGES 

This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 

P equipment of Eng- 
lish Government 
Warplanes. 

BPBCUI. TTPBS DESIONKD 

roR TovB aaPBCui. needs 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON. MASS. 


A Depeodable Source Specialiaiug on 

AIRCRAFT 

PRECISION SCREW 
MACHINE PRODUCTS 

Preferably parts of Nickel and 
Alloy Steels machined from 
Bar Stock, held to close toler- 
ances. hardened and ground. 

A character of work where ac- 
curacy and quality are the de- 
termining factors. 

Permit us to quote you on 
your requirements. 

ERIE SPECIALTY CO. 

Erie, Pa. 
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Quality Instruments For Airplanes 

Indicating Dial Type Thermometerg for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

Tht Foxboro line includts many other types of Indieating and Recording 
ments designed for aii sorts of conditions and purposes. 

Bulletin Mo. BJ-uo describes our Airplane Instruments. 

THE FOXBORO CO.. Inc.. FOXBORO, MASS., U. S. A 


HOXBORO 



Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

EMsbIitiMd 



213 Lyon St., Grand Rapids, Michigan 


Contraetort to United States Cooernment 




Treating Vanadiums 


New York Wire Sparing Company 

S86 Washington Street, New York 


Offer, umong ethers, the /aUouring Seeplanet end 
Flymg Beets 
CanUa JNt Sesplsnc 
Thomsi Seaplane 
Standard Seaplane 
Aaromarine Seaplane 

Cnrtiu Hring Beal 
Thomas Flyins Beal 

USAC twin motored 4 paumsei flying boat and olhen 
Land marhioea Aeronaatleal molora 

Tractor bipUnea 30 to 300 HP. 

Send /or lists “ AR " State your needs 

Cabla Addrawi rSAE. Sen Tork 





AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 


WITTEMANN- LEWIS AIRCRAFT COMPANY, Inc. 

NEWARK BUILDERS SINCE 1906 new jersey 


TION 



“EMAILLITE” 

Five Dollars a Gallon 

The Premier French “ Cellulose Acetate ” 
Airplane Dope 

ifanufaetured by the 

American Emaillite Company 

549 West Washington Street, Chicago. Illinois. 



LEARN TO FLY 


AMERICAN ACES 


Army Training Planes Used, 
We Build Our Machines. 

PRINCETON FLYING CLUB. Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO-, Wheeling, W. V 
DAYTONA FLYING CLUB (Winter), Daytona, F!i 


GRINDER STAMPINGS DIES 

W E realize <a air or a> tee there ehoiild be ■ 
fernlly maierUl. All machine parte mstt k 


ol the bigbett qaility. We offer oor (acilitiei to roe 
Wm yon gn/e ut a trial/ 

Lansing stamping & Tool Co. 

Lansing. Michigan 
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Ociobe 


1919 



WORLD'S LARGEST 

dosbueb DB-CAnmiQ oix 


BRooKtvKjJTr. toleSoTohio. 

AALM omcBS tM A LI. rRiMCITAl. Cmsi) 


Miessner' Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 

Emil J. Simon 

217 Broadway New York City 


D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which dou for the aerial navies of the 
world something like what Brassey*s 
Annual does for the marine fleets ." — fftw 
York Tribune, June 8 , 1918 . 

$4.00 

THE GARDNER-MOFFAT CO., INC. 
22 East 17tb Street New York 


ENGINEERS 

Airdromes — Fields, Equipment, Operation. 
Aircraft — Design, Construction. 

Aerial Transportation. 

United Aircraft Engineering Corporation 

S2 Vandwbilt Avenue 
New York 



PIOMEER AIRCRAFT COMPASS 



ACCURATE. 
RCt.lAai.& 
Hton DIRECTIVE 
FORCE. . . . ■ 
LIGHT WEIGHT 


■ tfSTAUnCHT 

A4A CRCENWICH SB 
rac.w YORK CITY 


AIRPLANE INSURANCE 


Fire — Collisiou — Damage to Properly of Others 
Legal Liability — Life — Personal Accident 
Conservative Rales — Best Companies 
PHONE— WRITE—IFIRE 

HARRY M. SIMON 

81 Fuhon Street ‘ " New York, N. Y. 


PHILBRIN 

DUPLEX IGNITION 

, —with a second system to 
spur the motor to super — service. 

upai.l* •nd diiiiDY °°er-* 

PHILIPS'BRINTON COMPANY 


CLASSIFIED ADVERTISING 




flrlea^dl.lpe 




,TION 


34.‘5 


INDEX TO ADVERTISERS 


A 

Aeromarine Plane- & Motor Co 

Aircraft EngiiH-ciiiig Cnrp 

Aluminum Co of Aiuerioa 

American Hoscli Magneto C'orp 

American Emalite Co 

American Lead Peiu-il Co 

American Propeller & Mfg. Co 

Atlas Wheel Co 

B 

Raker and Lockwootl Mfjt. Co 

Baker Castor Oil Co 

Barker, F’. W 

Berliiig Magneto 

Boston Auto <!ago Co 

British and Colonial Aeroplane Co.. Ltd 

C 

Curtis* Aeroplane & Motor Corji 

D 

Daytona Plying Clnh 

Doehler Dic-Castings Co 


E 

Eriesson Manufacturing Co 
Erie Specialty Co 


Kahrig Metal 
Karmaii, H ainl M 
Flottorp Mfg. Co. . . 
Fox Machine Co... 
Foxboro Co., The.. 


U 

Hollister, L. T.. 

Hall-Seotr Motor Car Co 

Hartzell Walnut Propeller Co. 
James and Co., Preti S 


Interailied Aircraft Coep 

J 

James and Co., Fred S 

li 


M 

20’> Martin. The Glenn L. Co 

23r Maryland Pressed Steel Co 

246 Mnitonoinah Lumber and Box Co 

239 

243 N 

243 New Departure Manufactiii ing Co 

236 New York Wire and Spring Co 

235 

234 P 

Park Drop Forge Co 

PhilipH-Brinton Co 

238 Pioneer Instrument Co 

240 Princeton Flying Club 

24.3 R 

241 Baiiels, William G 

239 Roebling’s Rons Co., John A 

Rolls-Royce, litd 

248 ^ 

Simon, Em. V. S 

Simon. Harry. M 

■’43 Stewart-IIartshorn Co 

044 Stine Screw Holes Co 

Stone Propeller Co 

Slurtevant Co.. The B. F. ... 

243 T 

“ Thomas- Morse Aii-eraft Corp. 


2-I0 Cuion Gh 8, Engine Co 

208 United Aircraft Engineering Con* 

242 It. S, Aero Exchange 

241 

242 V 

Valentine and Co 

Veeder Manufacturing Co 

232 VoHght, Chance M 

237 

206 

239 Wakefield and Co.. C. C 

West Virginia Aircraft Co 

Wittemann-Ijewis Aircraft Co 

207 Wright-Martin Aircraft Corp 

Wymaii-Gordon Co 


234 

Yale and Towne Manufaetnring Co. 

235 ^ 


202 

233 


241 


210 


242 


237 

244 


243 


239 

243 


204 


210 

243 

2:33 


231 


203 


239 

2-13 

242 
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L-W-F Engineering Co., Ine., . 
Lan-sing Stamping & Tool Co, 


Zenith Carburetor Co. 
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"The Old ^lidiable 


S O aviators named OX-5, 
— the “Old Reliable”. 
The 90 H. P. Curtiss Motor 
drove the great percentage of 
training planes on every pri- 
mary flying field in war-busy 
United States and Canada. 
Strength, accessibility, dura- 
bility, and economy are qual- 
ities which make the OX-5 
rank high today among aero- 
nautical motors. 


There is a splendid opportunity )or dealers to 
become identified u’/M this profitable industry. 
Get in OH the ground floor by ivriting for 
nur sales plcit fcr your territory. 


CURTISS AEROPLANE and MOTOR CORP., Sales Offices: RooSi 1456 

52 Vanderbilt Ave., New York 

CURTISS ENGINEERING CORP., Garden City, Long Island THE BURGESS CO., Marblehead, Mass. 

CURTISS FLYING STATION, Atlantic City, N. J. 


I@S61ZE3IfS 


